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Networking to advance progress in children’s 
environmental health
The 2010 Global Burden of Disease (GBD) estimates 
show a marked shift in the past 20 years away from 
deaths from acute communicable diseases to chronic 
non-communicable diseases (NCDs).1 Early childhood 
deaths have reduced and years lived with disability (YLD) 
have increased.1 The YLD attributable to communicable, 
maternal, neonatal, and nutritional diseases decreased 
by 19·5% between 1990 and 2010, whereas the YLD 
attributable to chronic disease increased: deaths 
from cardiovascular diseases by 17·7%; from chronic 
respiratory disease by 8·5%; from neurological disorders 
by 12·2%; from diabetes by 30·0%; and from mental and 
behavioural disorders by 5·0%.2 
These estimates and assessments of the hazards 
posed by the diseases’ underlying risk factors are based 
on a rigidly conservative method that requires a very 
high (suﬃ  cient) level of proof before a risk factor can 
be included in GBD estimates.3 This approach creates 
a structural bias because it necessarily restricts the 
inclusion of newly recognised and emerging risk factors 
that have not yet achieved the full weight of evidence 
required for consideration. 
Adverse environmental exposures in early life are 
among the risk factors systematically excluded from 
consideration in the present method. Yet understanding 
is increasing that many NCDs are initiated by early-life 
exposures to toxic chemicals, nutritional imbalances, 
and psychosocial stress.4 For example, exposure to toxic 
or endocrine-disrupting chemicals in early life can aﬀ ect 
metabolism that changes brain growth5 or promotes 
obesity6 and increases later risk of cardiovascular disease, 
diabetes, and cancer. Evidence is increasing that adverse 
environmental exposures could play a substantial part in 
progression of NCDs, including for respiratory diseases 
such as asthma, chronic obstructive pulmonary disorder, 
and lung cancer; neurobehavioural disorders, including 
attention deﬁ cit hyperactivity disorder, depression, and 
other mental disorders; mild mental disability; obesity 
and type 2 diabetes; and childhood cancer.7 
The main reason that new environmental exposures 
have been systematically excluded from GBD analyses 
is an absence of full evidence of causation, which can be 
due to factors including the long time required to link 
low-dose exposures in early life with disease outcomes 
many years later; ubiquitous population exposures 
confounding traditional epidemiological methods; 
non-monotonic dose-response curves confounding 
traditional toxicology methods; and age-dependent 
and species-dependent susceptibility and metabolism-
confounding translation of results of animal studies to 
human beings and from adults to infants. The result is 
that environmental exposures have not been accorded 
due consideration in public health planning and 
resource allocation.
To overcome these problems and to improve children’s 
health by reducing the eﬀ ect of adverse environmental 
exposures, WHO has been actively engaged in eﬀ orts 
to assess the environmental contribution to GBD. In 
the past decade, several WHO collaborating centres, 
aﬃ  liated with WHO’s Public Health and Environment 
section, have been designated with terms of reference 
and work plans that advance the WHO agenda in 
children’s environmental health. The recognition that 
children are increasingly at risk of living with chronic 
disease of environmental origin shows the importance 
of research and advocacy in this specialty.7–9 
To further this agenda, the Public Health and 
Environment section, its WHO collaborating centres, 
and other partners have formed a collaborative 
network. This network aims to provide a coordinated 
approach to address priority areas of children’s 
environmental health, including early recognition of 
new and emerging threats to children’s health such as 
exposure to environmental toxicants from improper 
electronic waste management practices;9,10 low-dose 
exposures in early life that increase risks of chronic NCDs 
in today’s children and tomorrow’s adults; exposure to 
environmental pharmaceutical pollutants; exposures to 
children working in and exposed to extractive industries; 
exposure to emerging chemicals; and the eﬀ ects of 
global environmental change. This work is premised on 
the concept that eﬀ ective intervention can be achieved 
before full achievement of so-called suﬃ  cient evidence 
of causality. Additionally, network activities will include 
action on the traditional environmental threats to 
children including indoor air pollution; water and 
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sanitation; ionising radiation; environmental chemicals 
and metals; pesticides; occupational exposures and child 
labour; and injuries, disasters, and conﬂ ict. 
The overall objective of the collaborative network is 
to reduce morbidity and mortality of children through 
the identiﬁ cation and control of environmental 
risks. The network plans to achieve this objective 
through activities intended to set a research agenda 
aimed at building evidence and research capacities 
in children’s environmental health; collaborative 
research coordination and analysis of evidence; 
education, communication, and awareness raising in 
children’s environmental health; and development 
of interventions aimed at capacity building, reducing 
exposure, and preventing or decreasing the burden 
of disease for children. Two speciﬁ c initiatives are the 
WHO e-waste project that was oﬃ  cially launched in 
September, 2013,  and the 4th International Conference 
on Children’s Environmental Health, which is being 
planned for 2015. 
The aim of this Comment is to alert the global health 
community to the activities of the network and to invite 
participation from interested groups. At present, the 
network is being coordinated by the National Institute 
of Environmental Health Sciences, an institute of the US 
National Institutes of Health.
*Peter D Sly, Maria Neira, Gwen Collman, David O Carpenter, 
Philip J Landrigan, Martin Van Den Berg, 
Fernando Diaz Barriga, Mathuros Ruchirawat, 
Amalia Laborde, Antonio Pascale, Michelle Heacock, 
Marguerite T Dalmau, William A Suk
WHO Collaborating Centre for Children’s Health and the 
Environment, Children’s Health and Environment Program, The 
University of Queensland, Brisbane, QLD 4029, Australia (PDS, 
MTD); Public Health and Environment, WHO, Geneva, Switzerland 
(MN); WHO Collaborating Centre for Environmental Health 
Sciences, National Institute of Environmental Health Sciences, 
Research Triangle Park, North Carolina, NC, USA (GC, MH, WAS); 
WHO Collaborating Centre in Environmental Health, Institute for 
Health and the Environment, University at Albany, Albany, NY, 
USA (DOC); WHO Collaborating Centre in Children’s 
Environmental Health, Mount Sinai School of Medicine, New York, 
NY, USA (PJL); WHO Collaborating Centre for Research on 
Environmental Health Risk Assessment, Institute of Risk 
Assessment Sciences, Utrecht University, Utrecht, Netherlands 
(MVDB); WHO Collaborating Centre for Children’s Environmental 
Health and Health Risk Assessment, Universidad Autonoma de 
San Luis Potosi, San Luis Potosi, Mexico (FDB); WHO Collaborating 
Centre for Capacity Building and Research in Environmental 
Health Science and Toxicology, Chulabhorn Research Institute, 
Bangkok, Thailand (MR); and WHO Collaborating Centre for 
Human Environmental Toxicology, Departmento de Toxicologia, 
Universidad de la Republica Oriental del Uruguay, Montevideo, 
Uruguay (AL, AP)
p.sly@uq.edu.au
We declare that we have no competing interests. The opinions expressed are 
those of the authors and do not necessarily represent the views of their 
employing organizations. MN is a staﬀ  member of WHO, and is responsible for 
the views expressed in this publication, which do not necessarily represent the 
decisions, policy, or views of WHO.
©2014 World Health Organization; licensee Elsevier.      
article published without any waiver of WHO’s privileges and immunities under 
international law, convention, or agreement. This article should not be 
reproduced for use in association with the promotion of commercial products, 
services or any legal entity. There should be no suggestion that WH O endorses 
any speciﬁ c organisation or products. The use of the WHO logo is not permitted. 
This notice should be preserved along with the article’s original URL.
 1 Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 
235 causes of death for 20 age groups in 1990 and 2010: a systematic 
analysis for the Global Burden of Disease Study 2010. Lancet 2012; 
380: 2095–128.
 2 Vos T, Flaxman A, Naghavi M, et al. Years lived with disability (YLDs) for 
1160 sequelae of 289 diseases and injuries 1990–2010: a systematic 
analysis for the Global Burden of Disease Study 2010. Lancet 2012; 
380: 2163–96.
 3 Murray CJ, Ezzati M, Flaxman AD, et al. GBD 2010: design, deﬁ nitions, and 
metrics. Lancet 2012; 380: 2063–66.
 4 Balbus JM, Barouki R, Birnbaum LS, et al. Early-life prevention of 
non-communicable diseases. Lancet 2013; 381: 3–4.
 5 Grandjean P, Landrigan PJ. Neurobehavioural eﬀ ects of developmental 
toxicity. Lancet Neurol; (in press).
 6 Newbold RR. Impact of environmental endocrine disrupting chemicals on 
the development of obesity. Hormones (Athens) 2010; 9: 206–17.
 7 Norman RE, Carpenter DO, Scott J, Bruen MN, Sly PD. Environmental 
exposures: an underrecognized contribution to noncommunicable 
diseases. Rev Environ Health 2013; 28: 59–65.
8 Gavidia T, Brune MN, McCarty KM, et al. Children’s environmental health—
from knowledge to action. Lancet 2011; 377: 1134–36.
 9 Suk WA, Ruchirawat KM, Balakrishnan K, et al. Environmental threats to 
children’s health in Southeast Asia and the Western Paciﬁ c. 
Environ Health Perspect 2003; 111: 1340–47.
 10 Grant K, Goldizen F, Sly P, Brune M, van den Berg M, Norman R. Health 
consequences of exposure to e-Waste: a systematic review. 
Lancet Glob Health 2013; 1: 350–61.
For more on WHO e-waste 
declaration see https://www.
qcmri.uq.edu.au/
chep/e-waste-network/e-waste-
declaration.aspx]
Open access under CC BY-NC-ND license.
